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| ‘ SECTION 22

-

WATER LINES

. 22-01° SCOPZ: The work covered by this section of the specifica—
tion consists in furnishing all dabor, plant, equipment, appliances,
and materials, not furnished by the Government, and in performing all

- operations in connection with the construction of water maing and con-

‘nections to building services at a point approximately 5 feet outside
of all buildings and structures to which service is required, complete,
and in strict accordance with this section of the specification and
the applicable drawings, and subject to the terms and conditions of
the contract, < '

2202 AFPLICLELE SPECIFICATIONS: The following specifications, of
the issues listed below but referred to thereafter by basic designation
only, form a pert of this specifications

8, Federal Specificationss

0-C-114 Caleium Hypochlorite and Chlorinated Lime
QQ-L-156 Lead; Calking

/ WLP=325 Pipe, Bends and Traps; Lead (for) Plumbing
o ~ and Water Distribution .
Wibei2l ~  Pipe; Water, Cast—Iron (Bell and Spigot

end Bolted Joint)
WiPm521b Pipe-Fittings; Malleecble-Iron (Screved),

fo 150 Found
WH-T-799a. Tubing, Copper, Seamless (For Use with
Soldered or Flared-Fittings)
W54 Valves, Bronze Gate; 125~ end 150 Pound,
: Screwed and Flanged (for Land Use)
V58 Valves, Cast-Iron, Gate; 125~ and 250 Pound

~ Serevwed and Flanged,gfor Land Use)

WPl 4o Pipe; Wrcught Iren, Welded, Black and Zinc-

STATINTL

ce lmerican Water Works association Specificationss

Standard Specifications for Cast Iron Pipe and
Special Fittings

TF. L Syandard Specifications for Gate Valves for
: Ordinery Water Works Service
20~03 GENERAL: Piping for water mains and btuilding service con—
nections shall be of the types and materisls specified herein, shown on
the drawings? or as directed by the Contracting Officer, The pipe and
accessories shall be of new and unused materials, unless otherwise ap-
proved by the Contracting Officer, The full length of each section of
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rire skall ~oet solidly upon the pipe bed, with recasses excavated to
accehiicuate tile bells and jeints, any pipc that has the grade or joint
distrubed after laying shall be tuken up and relaid, The interior of the
pipe. shall be thoroughly cleaned of all foreign maticr before being lowered
into the trench, and shall be kept elean during laying operations by means
of plugs or otiler approved metheds, - The pipe shall nct be laid in water,
or vhen trench or weather conditions are unsuituvle for the work, except by
pormission of the Contracting Officer, Water shall be kopt out of the-
rench until the metorial in the joints hes hardened, or-until calking is
eomplcted, ¥When work is not in progressy open ends of pipe and fittings shall
be sceurely clesed so that no truncia water, carth or cther substance will
enter the pipes or fittings, Any scction of pipe feound te be defective
before or after laying shall be rcplaced with new pipe without additioncl
expense to the Government,
' B Stgngagd Produstss Unless othervise specificd hercinafter,
the materials and equipment tco be futnished under this specification shall
be the standard preduets of approved U, S. manufacturcrs regularly engaged
in the precduction of such equipmunt and shall be the manufacturcr's lutest
standard d¢sign,

be Materials apd Equipuent Schedules As scon &s practicable
and within 45 deys after the date of awerd of contract and befare any me~
terial or cquipment is purchased, the Ccntractor sholl submit to the Con-
tracting Offlcor for approval a cemplete list, in triplicute, of Controcter
furnished materials, and equipment to be inccrpereted in the work, The
list sholl include cutalcg numbers, cuts, dlugrams, dravings, und such other
deseriptive deta as may be required by the Ccntraeting Ofificer, No ccn-
gideraticn will be given teo pertial lists submitted frem time tc time,
Approval of materials will be based cn manuiacturer!s published ratings,
Any materials, fixtures, and oquipmont licted which ocre nct in acccrdance
with the spec flcutlcn requirements may be rcjected,

. ‘e, Qpticns of the Governwcnta If the Gentraocter fails to
submlt for appreval within the specified time, or any authorized extensicn
thereof, a.list c¢f meterials, and equipment in accordance with the pro-

ceding paragruph, the Ccntracting Officer will selcct a complete line of
materials, fixturcs cnd equipment, The selecticn thus mude by the Con-
tracting Officer shell be final and binding, und the items shall be furn- .
ished by the Centracter w1thcut change in contruct price or time of ccmpleticn,

22—04 E&GAVA‘I‘IOH, TRENCHING aND BACKFILLING shall ccnferm to the appli-
coble prcvisicns cf scgtion on EARTHWORK: GENERsL, of these spceificaticns,

2905 CASI~IRON EIPE: ‘
. 8 Materials

(1) Coet—ircn pipe 4 inches in dicmeter and larger shall
conform to the Arcricun Water Werks Assceiation Stunderd Specificaticns fer
Cast Ircen and Spceial Fittings for Cluss D watarwerks pipe or to the require-
ments cf Federal Specification Wh-P-421, cluss 150
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(2) Iests::

A ™ . . ,Et"‘ﬁ
- be tested in accerdinge with the requireients of Federal Specifieation

" . (9) Bequiremonts and Precedure: The pipe shall

o

). reeords of the tosts made

o e () Reportss . Certified _
y byﬂﬁhe'manufacﬁ:rerfbr‘by an apbreved ccomereial laberatery, or by both,
~as réquired by the Centracting Officer, shall be subinitted to the Cone

- tracting Officer with eacy shiprient of pipe, o

o et (3) Cagteiron specisls and fittings for pipe,4 inches and
.. - Alerger in diamctod shall be Glass D, ccnforming to the latest standard _
I specification adepted by the americen VWater Wbrks'Assbciation,'unless,othér;
al wise spceified, ' Lo L e ~

S () Jodnte ehall be of the Boll-and-spiget types Jointing
material shall be of the kind, mcke and quality approved by_the;Cont?acting

-Officer, and shall ecnform to the iclloWing requirenentss: _ ,

oo (&) - Joint packing shull be of the best quality, clean,
- dry, leng-fiber, hemp®or jute, sguare-braided op herd-twisted, cr a sub-

- stitute acoeptuble to the Centracting Officer, Unless otherwise. appreved by
the GontruCting'Officer, bruiced cr twisted joint pociing shall be not less
cthan 1/2 inch in size, - S T T

K

R 'vfi(b)‘ Salking lead shall conform 46 the require~’
nments of Federal SpecificationthmLalﬁéy type I, o AL
L sk Tl el N B L R "':"1”:“’. S

be Instollaticns

s (L) UHandlings  Pipe, and accesscries. shall be handled in
‘such manfisr as to insure delivery on the work in scundy, undomaged condie
tions Particulor care shall .be taken not to-injure the pipe coating, " No

- other pipe or materiel of any.kind shall be placed inside of a pipe or
“fitting after the ccating has been applied, o ' ' _

- (R) Qubting of pipe’ shall be dcne in a neat and workmanl ike
manncr withcut damoge te the pipe, Unlese otheruise autherized by the Cone
- tracting Officer, cutting sholl be ‘dene by means of an-approved type of
‘mechanical cutier, liheel, gutters.shallupe_uSed wilen practicable,
' (3). Plaging end Layings Vhile suspended in the sling <
and before lowering inte the  trénch, the pipe-‘shall bo inspcected for
defects and tappod with o light@hammqr‘tc«det@dt‘qrackso Defective,
danaged or ungound kipe will be rejocied, :Deflections frem a.&traight
Lline or grade, as required by vértiéal'Qurves, hori2ontml curves, or
cffscts, shall not exceed 6/D incheés per linecr. foct of .pipe for pipe
lessvthan«lA‘inches.in neminal dilameter, nor 4s5/D inches per lincar
. foot of pipe for pipe 14 inches and larger in diapeter, vwhere D repre—
T sents the nominul,diameter'cf the pipe expresscd in inches, between-the
center lines extended, or any two conuneeting pipes, If the alignment
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requires deflections in excess of these limitations, the Contruactor shall
provide special bends or a sufficient number of shorter lengths of pipe
to provide angular deflections within the limit set forth, as approved

by the Contracting Officer, Aafter placing & length of pipe in the trench,
the packing material for the joint shall be held around the bottom of the
spigot so that the packing will enter the bell as-the pipe is pushed into
position, The spigot shall be centered in the bell and the pipe pushed
into position and brought into the required alignment, Except where
necessary in making connections with other lines, or as authorized by the
Contracting Officer, pipe shall be laid with the bells facing in the
direction of laying, Except as closures, not less than 2 lengths of pipe
shall be in position ahead of each joint, with packing installed and earth
fill tamped along side of the pipe, before the joint is poured,

(4) Jointss Before jointing bell-and-spigot pipe, all
lumps, blisters, and excess coating material shall be removed from the
bell-and-spigot ends of the pipes, All oil or grease shall be removed,

The outside of the spigot and the inside of the bell shall be wire—brushed
and wiped clean and dry, '

(a) Joint Pagkings The packing shall be carefully
placed and tightly calked to & uniform thickness, No loose or frayed ends
of {ibre shall protrude into the space to be filled with joint filler,
Each joint shall be carefully inspected and checked for proper depth be-
fore the joint runner is attached.

(b) Lead—Filled Jointss The depth of lead in lead~
filled joints shall be not less than 2-1/4 inches back of the face of the
bell,. Lead shall be heated in & melting pot kept near the joint to be
poured, brought to proper temperature, so that when stirred the surface will
show a rapid change in color, and vhen poured inte the joint space, vill in-
sure a perfect joint, Before pouring lecd wll scum shall be removed, The
joint runner shall fit snugly against the fuce of the bell and the outside
of the pipe and shall be dummed with clay at the pouring gate, to assure
£illing the joint even with the top of the bell, BEach joint shall be made
with one pour completely filling the joint epase, The calking shall .bc done
by competent mechanics, in such manner as to secure tight joints without
overstraining the bells, The calking shall progress toward the joint gate,
If the packing has been insufficiently calked, permitting the lead to be
driven during calking to a depth more than 1/4 inch fromthe face of the
bell at any point, the lead shall be removed and the joint remade,

(5) Incidentzl Itemg of Works Fittings at bends in the
pipe line shall be firmly wedged against the vertical face of the trench,

to prevent the fittings from being blown off the lines when under [Tessure,
Where pipe ends are left for future connections they suull be valved, plug-
ged, or capped, as directed by the Contracting Officer, Where connections
are made between new work and existing mains, the connections shall be mude
by using speeicls and fittings to suit the actual conditions, Thrust and
anchor concrete blocks shall be placed where shovn on the drdwings or di-
rected by the Contracting Officer,
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(6) Testg after thc plpe is laid, the 301nts completcd,

and tho trench partlally backfilled, leaving the joints exposed for exam-

;_\\inat iony” “the nevly ldid piping or cny valved scetion of piping shall,
“,un“ess o*he:mlsc spcc:fled be subjected to a pressure test of 50 pounds

per square irch in excces of what static pressure at the points of reading

";lwill be whén the systen has been put in operation. -All exposed pipe,
" joints, fittlngs, vdlves and hydrants sheall be carefully exemined during

the open trerch' test, Lead joints showing visible leaxage shall be calked
until tight," Where the joints arc mide with sulphur compound and show
secpage or slight leukabe, only such joints as may be defective shall be

0 out ot and Tepléced as directed by the Contracting Officer, Oracked or

defective pipe, fittings, valves, or hydrants disclosed in the pressure
test shall be roplgced by the Contructor with sound material, and the test
shall be repeated until the test results are satisfuctory, to the Contract-

'ing Officer, lhore un actucl visible inspection of each joint cannot be

made beenuse of thie nCCbSSitJ for limmediate backfilling, where the line
is la;d below water level and it is impracticable to lower the water level

.. by pumping and the leckage diminishes as the material in the joints ages,
., suitable means sholl be provided by the Contractor for determining the
“‘quentity of woter lost by leokage uander normal operating pressure, No

piping installotion will bi accepted until or unless this leakage (ovalu-
ated on a pressure basis of 150 pounds per square 1nch) is less than 100

U, Se Gallons per 24 hours per mile of pipe per inch nominal diometor for
" pipe in l2-foot lenbths, 75 gallons for pipe in lé-foot lengths and pro-

portionately varied for other lengths of pipe, In calcul.ting leakege
the Contracting Officer will muke allowance for added joints in the pipe
line cbove the noxmal for unit lengths of pipe, Should any test of comm
bined scetions of pipe line diseloséd leckige per mile greater than that
hercinbefore specified, or if individuwal scctions show leakage greater

‘than the specified limit, the Contracter shall locute and repair the de-

fective joints until the leakage 'is within“the specified limits, Pipe
lines jointed with lead may be subjeeted to hydrostatic pressure, inspected,
and tested for leakage at any | thL after’ puItlal completion of hagkfill,
Leakage loss shell bu within the ullowunces huf@lnbpfore spuc1fied.

2206 WROUGHT-‘IRON T

' *.'a. ﬂ:p_ghtniron pibe 3 inches and less in &1qmutcr shall

' _oonform to the requirements of Federal bp601f1cutlon VMLPW441, class A

galvanized, with serew Jcints.

. b, Specials and fittlngs for gJIVunized wroughtmiron pipe
shall be galvanized malleable’ ircny- confmrming'to ‘the rcquirements of
Fedoral Speclflcation WW~P~521, type II St

- R2-07 EMRVICE‘LINES: Unless 0th~rw1se shown on the draw1nbs, or
SPGlelbd, all service lings lurger than 3 inches in dismeter shall be

J,constructed of ‘cugt-iren pipe, Service lines’ '3 inches and smaller in

B diameter shall be constructed of 5alv&niz0u wrought~iren pipe, A4ll pipe

end fittings uséd in the ccnstruction’ of .Survice lines shall conform to
the applicable requirements for water lines, Service shall include the

‘ llncs to, and connécticns wlth the’ builulng gexvice at a point approxi~

? mately 5 feet cutside thp bullulng whorg_such buxlulng service exists,
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whore bullding services are not installed, the Coentractor shall terminate
the service asproximately 5 feet from the gite of the proposed building
at a pcint designated by the Contracting Officer, Such service lines
shall be closed with suitable plugs or caps, All service stops and gate
valves shall be provided with extension gervice boxes of the lengths re-
quired by the depths of the service line stops or valves, Service lines
shall be constructed in accordance with the followihg requirementsa,

- : EE TR A S S

, a. The_connection to the main for service lines 1-1/2 inches
and smaller in diameter shall consist of a corporation type atop and & lead
or copper gooseneck, witn a service stop, ’ -

b, Seryice lines 2 incheg in diameter shall be connected
to the main with a rigid connestion or & corporation-type stop and lead
or copper gooseneck and shall have a gate valve, ‘here more than one
gooseneck connection to the main is required for an individual gservice,
such connections shall be made with standard gquality branch conneotions in
conformancé with recognized standard practice. The total clear area of
the branches shall be at least equal to the elear area of the service which
they ure to supply,

¢, Serylce lines larger then 2 inches in diameter shall be
connected to the main by means of & rigid connection and shall have a gate
valve, ‘

d, Miscellaneous ITtemst

(1) Tapped tees for future connections shall be installed
 where shown on the drawings or directed by the Contracting Officer,

: (2) GCorporation stops ghall have water works staondard
thread on the inlet end, with flanged joint couplings or wiped joints for
connections to goosenecks,

(3) Lead pipe for gooseneck connections shall conform
to the applicable requirements of Federal Specification WW-P-325, class 100,
Copper tubing for gooseneck connections shall conform to the applicable
requirements of Federal Specification Wi-T-799, tyre X, Length of con-
nections shall be in accordance with standard practice,

(4) Service_stops shall be water—works ground—key type,
oval flow way, tee handle, without dvain, All parte shall be of 85-5-5-5
cast red brass with female IPS connections and shall be designed for a

minimm hydraulic pressure of 200 pounds per square inch,

(5) Seryice boxes shall be of cast iron, Extension

service boxes of the required length and having either screw or slide type
adjustment, shall be installed &t all service-box locations. The boxes

shall have housings of sufficient size to completely cover the service

stop and shall be complete with identifying covers, Vhere vwater mains

are located in paved streets huving curbs, the boxes ghall be located directly
vack of the curbs, Whére no curbing exists, scrvice boxes shall be installed
in accessible locations, beyond the 1imits of streets, walks, and driveways.
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;1 22-08 GATE VALVES shall be d631gned for a minimum water working
:pressure of- not. less than 150 pounds per square inch, Valves shall have
+bell or spigot ends or screw joints as required for the piping in which

- they are installed, Gate valves. shall have a clear waterway equal to .
. ~the full nominal diameter of thie valve,and shall be opened by turning
'~3ﬁo the left. The operating nut or wheel shall have.an arrow, cast in the
‘~metal, 1ndlcat1ng the direction of - DP@ang““ﬁEach valve shall have the .
maker!s initials, pressure rating, and yéan in which manufactured, cast on
the body. Prioy. to shipment from the Ffactory each valve shall be tested by
‘Jhydraullc pressura equal to tw1ce the speclfled_waﬁer worklng pressure,_

5.

T R

_' Jﬂ":‘. bo. VﬂlVbS 2 inches and larggr shall be 1ron~body, brass~

wmountad and -shall conform to the Standard Specifications of the American
.~ Water Works Association 7F.1l, or to the requirements of Federal Speclflcatlon
A.'WL168. . T X SN .

i 22~09 FTR? HYDﬁdNTS shall have é»lnch bell connectlon, two 23-1/2-
' :inch hose connections and one 4»1/2—1nch.pumpur connection, The 2-1/2-inch
' outlets shall huve €\-degree V ~threads, 7-1/2 threads to the inch, and
- the outside diamecter of the external threads shall be 3-1/16 1nches. The
-,4~l/2 inch pumper conneetion shall have 4 threads to the inch, and the
“outside diameter of the external threads shall be 5-3/4 1nches. The
hydrants shall be designed for 150 pounds working pressure or 300 pounds
hydrostatic testi ‘pressure, and shall conform to the lutest specifications
' of the american Vater Works Asspciation, ALl working parts shall be bronze.
A1l hose threads shall be Nationsl Standard threuds, - Hydrants shall be
ql;connected to, the mains by 6-inch-diameter pipes. Design, meterial and work-
. ménship shall be similar and equal to the latest stock pattern ordinarily
groduccd by approved american manufacturer, Hydrants shall be painted one
-, ooat of red lead paint and 2 finishing ooats of approved paint of the color
‘ 7d1rectud by the Gontractlng Officer, Hydrants shall have 5~inch valve -
v”openlngs‘ . e i T ; j . e

, _ 22—10 VﬂLV“ BOXLS shull be of cast-lron of extension type with
serew or Sllde type adjustment and with flared buse, The minimum thick-
‘nhoss, of metal shall be 3/16 inch, The cover shall have the word MWATER"
" ¢ast in the metal, Boxes shall be installed over each outside gate valve
S unless otherwise shown on the drawings, The boxes shall be of such length
ag will provide, without extension, a cover of not less than 2 feet over
the plpe. oo : T e e :

; 22—11 HYDRANTS, VALVES 4ND VﬂLVE BOXbS snall be installed in the
lines as shown on the drowings and directed by the Contracting Officer.
Hydrants, valves and valve boxes shall be set plumb, and centered, with
valve boxes placed directly over the valves, Valve boxes shall, 1f pos~
sible be located outside the area of roads and strects, Barth flll shall
be carefu’ly tamped cround the valve box to a distance of 4 feet on all

- sldes of the box, or to the undisturbed trench face if less than 4 feet,
- Hydrants shall be se¢t at such elevations that the connecting pipe will
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have the same depth of cover as the distributing mains, The hydrant shall
be set upon a slab of stone or concrete not less than 4 inches thick and
15 inches squere,  ‘The buck of the hydrant, opposite the pipc connection, +
shall be firmly wedged against the vertical fave of thc trench to prevent
the hydrant from blowing of f the line, If the character of the soil is
such thst in the opinion of the Contracting Officer the hydrant cannot be
sccurely wedged, bridle rods end rod wollars shall be used, Bridle rods
and rTod collars shall be nct less than 3/4 inch stock and ghall be protected
by a coat of acid-resisting paint, Not Iess than 7 cubic feet of broken
stone shall be placed around the bass of the hydrcnt to insure drainages

The backfill around hydrents shall be thoroughly compacted to the grade
line in a manner satisfactory to the Contracting Officer, Hydrants and
valves shall have the intericrs cleuned of 2ll fereign matter bofere
installation, Stuffing boxes shall be tightened and the hydrant or vulve
shall be inspccted in opened and closed positions, to sesc that all parts
are in working condition. Valve boxes looated in roads or sidewalks shall
be protected by a concrete slab in accordance with the detail shown on the
drawingss

22-12 STERILIZATIONt The entire woter—distrivution system shall be
thoroughly sterilized with a sclution ccntaining not less than 50 parts

per millicn of availuble chl ~tinoe matericls shall be elther
1iquid chlorine conforming t or caleium STATINTL
hypochlorite or chlcrinated lime cenforming to Federd pccification 0—C-114,

and shall be intrcduced intc the system in a manncr approved by the Contract—
ing Officer, The sterilizing sclution shall be allowed tc remain in the
gystem fer a period of 8 hcurs, during wich time oll valves and faucets
shall be cpencd and closed several times, after sterilizaticn, the scluticn
ahall be flushed frem the system with clean water until the residual
chlorine ccntent is not greater thun 0.2 part per millicn, unlcss cther-
wise dirccted,

22-13 CLEAN UP: Upcn ccmpletion of the installaticn of the water
supply lines, distributicn systems and appurtenances, all debris and surplus
materials resulting frcm the work shall bs remcved,

14

A 22-08 '
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